Abstract. This paper introduces the scholars' research findings on the effectiveness of tax incentive policies in the photovoltaic industry. Then, from the perspective of the tax burden of photovoltaic listed companies, this paper analyzes the status quo of tax incentives in China's photovoltaic industry. Through model analysis, the corresponding countermeasures are put forward to improve tax incentive policies.
Introduction
In October 2010, the State Council issued the Decision on Accelerating the Cultivation and Development of Strategic Emerging Industries, specifying seven industries as the leading economic driving forces. These industries consist of energy saving and environmental protection, new information technology, biotechnology, high-end equipment manufacturing, new energy, new materials and new energy vehicles. Thus, the development of strategic emerging industries has risen to the national strategic level. The photovoltaic (PV) industry has an important role in the new energy industry.
In fact, China's PV industry has evolved into an Original Equipment Manufacturer (OEM) industry and been in a dilemma. On the one hand, many enterprises import and process a large number of raw materials, which waste huge energy increasing the burden of energy saving. On the other hand, the domestic application of solar energy is restricted and many PV products export to foreign countries, which is not conducive to optimize energy consumption structure.
As an emerging industry, PV industry requires the government and policy supports in its infancy. However, whether policy supports are effective depends on the formulation and implementation of policies, especially in a systematic mechanism.
Literature Review
The domestic scholars make great researches on promoting the development of PV industry. Shi Jingli (2008) found that China's PV market develops slowly and the fiscal policy framework for solar power is not systematic. Solar power requires combined fiscal policy supports, e.g. electricity price, subsidies, taxes and loans [1] .
Liu Qingxin et al. (2009) considered that China's photovoltaic industry is still in its infancy and requires the supports of tax incentive policies [2] .
Ma Shenghong et al. (2010) made some highly targeted scientific suggestions. He advocated to use large-scale photovoltaic grid connected system, and strengthen the construction of quality assurance system and monitoring mechanism [3] .
Wang Lining (2011) analyzed the deficiencies of current PV industry policy, and pointed out that the subsidy policies are imperfect and related regulations are inappropriate [4] .
Wang Haojun et al. (2012) argued that the financial supports and tax credits for PV industry are still inadequate using the SWOT method. Thus, he put forward seven corresponding countermeasures [5] . Through literature review, scholars mainly focus on the status quo, the deficiencies and the countermeasures. Few experts make an empirical analysis of the tax incentive policies in the PV industry.
Analysis of the Tax Burden of PV Listed Companies
Indicator Description Table 1 shows the description and the formula of the indicators. Total tax revenue is defined as the sum of business tax and surcharges, income tax and value-added tax. The turnover tax can be calculated through the relationship between education surcharge and urban maintenance and construction tax. The value-added tax is defined as the business tax and consumption tax subtracted from the turnover tax.
Sample Selection This paper uses the data of tax burden of ten PV listed companies at Shanghai and Shenzhen Stock Exchange as a sample to analyze the function of tax incentives. Table 2 shows the specific calculation results. Table 1 , it is found that the business tax occupies a small part of the overall tax burden and the tax burden is lower.
Calculation Results

Analysis of the Effectiveness of Tax Incentive Policies in Photovoltaic Industry
Based on the relationship between the main tax revenue and the strategic emerging industries, the mathematical methods are adopted to make a further research on the impact of tax incentives on its development.
Variable Selection and Definition
Net profit is selected as a dependent variable. Value-addeed tax and business tax are the major categories in the turnover tax system. We treat them as the independent variables. Income tax, another independent variable, is the focus of the tax incentives, which has a direct impact on corporate profitability. The model is as follows. LnY = β 0 + β 1 LnX 1 + β 2 LnX 2 + β 3 LnX 3 + ε.
(1) where Y represents the net profit, X 1 the value-added tax, X 2 the business tax, X 3 the income tax, and ε the error term. β shows the impact of independent variables on the dependent variable.
Regression Model Analysis
Using EViews analysis software and the ordinary least square (OLS) method, Table 3 shows the regression results. In Table 3 , the R-squared and the adjusted R-squared is about 0.97, indicating the Eq. 1 has the better fitting degree. The probability of the F-statistic is 0, indicating that the entire equation is significant. The independent variable LnX 1 is not significant (t=1.191535, p>0.05). We remove the independent variable LnX 1 and the regression results are as follows. In Table 4 , the R-squared is 0.974750 and adjusted R-squared is 0.971945, which is close to 1, indicating the equation has a better fitting degree. The independent variables LnX 2 and LnX 3 are both significant. The value of Durbin-Watson statistics is 2.705133, which is close to 2, indicating that there is a slightly multi-collinear relationship. Thus, we get the following regression equation. LnY = 0.0517* LnX 2 + 0.9514* LnX 3 + 2.0439.
(2) From the regression results, the variables LnX 2 and LnX 3 reach the significant level of 5%, indicating that the impact of the business tax and the income tax on strategic emerging industries is significant. The coefficients of the variables LnX 2 and LnX 3 are 0.0517 and 0.9514 respectively, indicating that the business tax and the income tax have a positive impact on the output of the emerging industries.
Policy Implication
The government should improve the tax policies for investment and consumption of strategic emerging industries, combined with domestic tax policies and the characteristics of strategic emerging industry.
Value-added Tax
The value-added tax burden of PV listed companies is 0.03, which is reasonable. Thus, the general rate is 0.17. First, the Tax Bureau considers the implementation of tax refund for the PV companies fully or partially. Second, non-profit organizations installing solar equipments should receive government subsidies or tax refunds to reduce costs [6] . Third, some discounts are given to highly-invested fixed assets prior to January 1, 2009. Finally, the labor costs of professionals who work in the western PV companies are deductible.
Corporate Income Tax
The mean value of income tax burden in 2011 is 0.1362 and 0.1334 in 2012, indicating the income tax burden declines slightly. First, the tax of the first 5 years is exempt and the tax of the second 5 years is halved after receiving the profits. Second, personal income tax of private owned PV companies is exempt in order to encourage individuals to invest. Third, some emerging enterprises that are regulated in relevant provisions can have specific tax incentives.
Business Tax
The business tax burden of the listed companies is quite low. Business tax revenues only account for a very small part of the overall government revenues. Scientific institutions can apply to the local tax bureau to exempt the business tax when they engage in technology development, technology transfer and related technical consultancy services. Emerging industries may receive business tax refund purchasing fixed assets and intangible assets.
Local Tax and Others First, the land use tax and the real estate tax are not levied on the land or the buildings for photovoltaic power generation. Second, vehicle and vessel use tax is exempt for the photovoltaic services. Third, the stamp taxes of the sales contract are exempt. Finally, the urban construction and maintenance tax and education surcharges of joint ventures and foreign-owned enterprises are not temporarily levied.
